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Specified GOODYEAR BELT 30’6Ply 


BLUE STREAK CONSTRUCTION 





Copyright 1919, by The Goodyear Tire & Rubber Ca. 


A Main Drive, an Idler, $3.28—and the G.T.M. 


conditions could be met better by a certain kind of 6-ply 
Goodyear construction than by the belt then in use. 

He specified a certain 30", 6-ply Goodyear. It cost 
$229.60 less than the belt they had been using. They 
decided to try it. It came, was applied, and has already 


There used to be an idler on the main drive of the Brook- 
lyn Elevator and Milling Company. There used to be 
expensive belts on the drive costing $6.84 a foot. They 
used to last about 18 months. For more than three years 
that drive has been belted at a cost of $3.28 less per foot 
than they used to pay—the idler has been taken off—and 





they have saved $583.92 in 36 months on that one drive. 
It happened this way: 


One day in 1916 a G. T. M.—Goodyear Technical Man 
—called and explained the Goodyear Plan of selling belts 
to meet conditions. He explained the plan in detail, point- 
ing out that a belt was really a machine part and should 
be bought just like any other part, to fit the conditions— 
and not as one buys nails. He told them how the Good- 
year Technical Man carefully studied a drive before spec- 
ifying a belt for it, and enumerated some of the savings 
that had been made on the drives of a number of plants. 


They asked him to study the main drive, because the 
expensive belt on it was just about giving out. He did so. 
He found that the idler on it could be dispensed with pro- 
vided a certain kind of Goodyear friction-surface belt were 
used. He also found that the slow speed and cther 


given 36 months of trouble-free service—and still looks as 
good as new. With the old kind of belt that drive used 
to cost $26.60 per month plus trouble and repairs. With 
the G. T. M.'s belt it has cost less than $10.38 per month 
—and no trouble or repairs. For the 36 months the 
saving has been $583.92. 


Since then the G. T. M.—Our Mr. Kernohan—has been 


asked to study many other drives in that plant. His rec- 
ommendations have saved so much for the company that 
when they built a new plant every drive in it was belted 
according to his analysis and specification. 


If you have a een matter how small 
G 2 


or how large —ask a . to call. He'll do it without 
charge when next he is in your vicinity. The G. T. M.'s 
services are free because the savings they effect for belt 
users are so considerable that a gratifying volume of 
business is certain to come to us within a few years from 
the plants served. 


THE GoopyYEAR Tire & RuseeER Company, AKRON, OHIO 


BELTING > 


PACKING “yw 


{x= 


~~ 


HOSE* VALVES 


EU AAS 





AKRON 














919. SCIENTIFIC AMERICAN 453 


Novemb er 8 r) L 



































Shaping Steel 
to Human Needs . 


q This mighty press, operated by master workmen, shapes 

in steel as easily as a potter shapes hisclay. It works with 

. a superhuman mechanical precision—accurate to a hair’s 
rea 


@ There are many such presses at the Chicago and 
_ Plaines, Illinois, plants of the Benjamin Electric Mfg. 

= rforming a multitude of steel shaping operations. 
The s Plaines equipment makes possible one of the larg- 
est and most efficiently organized plants in the country de- 
voted exclusively to the stamping and spinning of sheet 
steel, copper, brass and aluminum. 


q It is this plant which extends the scope of Benjamin serv- 
ice and Benjamin Products beyond “things electrical” to 
the shaping of steel to meet the needs of humanity in the 
home, the office and the factory. 


@ This Benjamin Service is available to practically every 
manufacturer who uses metal in assembly. The engineer- 
ing staff of this department is composed of technical spe- 
cialists in the art and practice of stamping and spinning 
metal. To them the solving of any individual manufac- 
turer’s steel shaping problems may be committed with 
complete confidence. 

For information about this or any othcr manufactur- 

ing division of the company, address the Advertising 

Department, 806 W. Washington Blvd., Chicago 


BENJAMIN ELECTRIC MFG. CO. 
Sales and Distribution Offices 
247 W. 17th Street 806 W. Washington Blvd. 590 Howard Street 
NEW YORK CHICAGO SAN FRANCISCO 


The Benjamin Electric Mfg. Co. of Canada, Ltd. 
Toronto, Canada 

The Benjamin Electric, Ltd. 

London, England 





Address the Advertising 
Department for infor 
mation on any of the 
following divisions of 
Benjamin Product 
Industrial Lighting 
Division 
Electric al Divis sion 
(ineludine Henjamin Two- Va, Plug) 
Pressed Steel LF voduc ts 
Division 
Enameled Products 
Division 
Starrett Panel Board 
Division 


Makers Of Things Useful a a cn 
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TT lhe M. noter 
h RID Assembler Know Something About the “Works” 
h |\ | ( 

AY ! , in the Watch You Buy 








INL | | HERE are limitations to human handiwork in watch- 
I a’ | ¢ > Fu ° ° ° ° e 
aise | eet Saf making which American genius has circumvented by the 
Rig Ae miracles of machinery— miracles which, for exactitude, 
LAN al Li ko precision and finish—transcend the skill of the human hand. 
HY hn OD i pe? pier ; 
| i | rn de | \ | WNT rey) We have told you that Waltham machinery creates a standard 
L Va ULL \ 1 ae a pe\ye of accuracy unapproached elsewhere in the world. That the 
ad a oh se oe Eve Tihs “parts” of Waltham movements are distinctive in material, design and 
y ; au. Y/ oe Fe advanced process of manufacture. And when these “ parts” come to 
q ih | JEN A a es Waltham Master Assembler, they meet the eye, the skill, the knowledge of 
BJU) 2 iyi a master craftsman thoroughly conversant with the formulas exclusively 
~~ a invented and developed by Waltham genius in watchmaking. 
0 A\ TA ‘a t] He is the assembler of the Balance and Hairspring (the heart and brain of the watch) 
Wi [ iu fy which ultimately beats upon your wrist or in your pocket 432,000 pulsations a day, 
YW Hy oo hr 
ry rAE VU! year in and year out. A transferring of energy into motion that is truly wond 


when we seriously think of it. 

The Assembler of the foreign-built watch, known as a “repasseur,” is to be pitied. 

He knows no defined standard of quality. The material that comes fur his inspec- 

tion is of unknown quantity in accuracy of construction and finish, His capacity is 

rather that of a judge. He must decide on the barest information and appearance 
ecerteerr: whether one part is good enough to equal or stabilize another. This condition exists 
Pe because the foreign-built watch is an assembled watch — the parts made in many shops 
and homes, with hand machines; no standardization, no ideal, and every buyer of a 
foreign-built watch incurs this liability. 


The Waltham Master Assembler is unique. He is a product of Waltham suprem- 
acy in wat.hmaking. He is the human distinction hidden in this world- 





Waltham 71% Ligne watch — a unit in its performance which has placed it in actual competition above 
The movement is scrwally emailer then 2 dime world’s finest watches. He is a living symbol of Waltham, guarding day by or 
ype international reputation, at once a guarantee to you that your purchase of a Wal 
>1/5 to $1,000 or more 


Watch is a lifelong investment. 


This story is continued in a beautiful booklet in which you will find a liberal watch education. 
Sent free upon request. Waltham Watch Company, Waltham, Mass. 


WALTHAM 


THE WORLD'S WATCH OVER TIME 


depending upon the case 
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ft: In the light condition. 
‘approach for attack, with torpe 


soe: The get-away efter launching the torpedo, 
© in place and torpedo chamber flooded. Right: Yore deck 


Bottom: The 


open, disclosing torpedo chamber 
THE ONE<iAN TORPEDO BOAT = A NEW TYPE, SMALL, FAST AND UDLFFICULT TO DETECT 


‘THE ONE-MAN TORPEDO BOAT 


During the progress of the recent war, the torpedo be- 
fan to assert itself as possibly the most important el- 
sment among the many means of attack and defense. It 
transformed the policy of Admiral Jellicoe from a close 
blockade off the German coast to a distant one from the 
British coast; and in the great trial of strength, at 
the Battle of Jutland, it was the torpedo that dominat- 
ed the tactics of the battle in some of its most impor- 
tant phases. A great portion of the thought and energy 
Which have been expended on the world's navies has been 
Given over to finding the most efficient means of using 
the torpedo. This terrific little engine of war, with 
its speed of 30 to 40 knots, and its explosive warhead 
carrying from 300 to 500 pounds of TNT, has brought ine 
to existence more kinds of navel material than the long 
range, high powered gun, itself. It was the raison 


d'etre of the smll torpedo boat of 30 to 40 years ago; 


8 successor, the destroyer; and of that latest of 
seaterrors, the submarinee 

Present story deals with yet another highly merit- 
rious attempt to provide a means, by which the torpedo 


may be brought within striking distance of enemy crafte 


A very large proportion, probably over 90 per cent, of 
the torpedoes that miss the mark do so because they are 
fired at too great a rangee Long-range firing is neces~ 
sitated by the destructiveness of modern artillery, and 
the high speed at which war-ships now travel, If once 
sighted a destroyer comes under such a storm of projec- 
tiles that, in spite of her speed, she cannot close in 
to point-blank range for firing her torpedoese The low 
submerged speed of the submarine, as compared with high 
speeds of most surface ships, makes a close approach by 
her impossible too, and like the destroyer she finds it 
necessary to fire at ranges that bring hitting the mark 
down to a matter more of good luck than good shooting. 


The little craft that forms the subject of the present 
article aims at four important points: low cost, rapid 
construction, good speed, and invisibility. A unique 
feature is the fact that Mr. W. B. Shearer, the invent- 
or and designer, has succeeded in building a boat with 
minimm freeboard and but 40 feet in length, capable o” 
carrying a modern torpedo on a displacement totaling n 
more than 8500 pounds. Its small size and light weight 
are due to the strikingly original feature that it car- 
ries no torpedo tube. This results in saving a tonnage 


(Continued on page 468 «) 
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articles are accompanied by photographs 


AM I MY BROTHER'S KEEPER? 

Somebody once said that for a man to 
live, contentedly, a life of absolute 
voluntary isolation, he mst have the 
nature of either an angel or a devile 
A recognition by man of the claims of 
his fellow men upon his sympathy and 
helpfulness if one of the earmarks of 
our modern civilization. We will go 
further, and state that the degree to 
which we recognize this call of the 
brotherhood of man is the final meas- 
ure of the height to which our civil- 
ization has attained. 

But if it be true that I, the indi- 
vidual, mist be concerned for my bro- 
ther's welfare, it is equally certain 
that the collective body of individu- 
als comprising a nation has a direct 
responsibility for the welfare of na- 
tions other than its own. 

It is a matter of just pride for the 
American people that, in several re- 
cent instances,we have recognized and 
answered this call of humanity. The 
Spanish war was fought in response to 
this appeal; and our subsequent deeds 
in Cuba and the Philippines form one 
f the brightest chapters in any na- 
tional history. As one unit amongst 
many, the American nation, in 1898, 
said: "I am my brother's keeper." 

The supreme test of our sense of in- 
ternational responsibility came to us 
in 1914, There was a period of hesi- 
tation; but ultimately the appeal to 
the best tnat was in us won out. We 
flung ourselves into the fight with a 
widely heralded proclamation that we 
fought, not for material gain, but to 
sustain certain high moral principles 
and notably for the protection of the 
wenk and oppressed peoples. 
the die was cast, the moral and spir- 
itual tone of the nation rose to high 
and noble pitch. Recall the oversub- 
the loans; the loyal ace 
ceptance of food rationing to save a 
starving Durope; and the extreme pate 


scription to 
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riotism with which our youth subnit- 
ted to the draft. 

The brotherhood of man -- this was a 
clarion call, in those days of gener- 
ous praises for our European Allies. 
How we rang the changes on "Glorious 
France," "Indomitable Britain,” "Val- 
iant Italy, "Martyred Serbia." And 
with the final victory, we all looked 
for a apeedy harvest, in which the 
United States, preeminent as she was 
in the regard and confidence of the 
world, would use her vast influence 
to consolidate the fruits of the war 
in a new era of international amity. 

Pitiful was the disillusionment that 
awaited us; for we have been confron= 
ted with a spiritual anti-climax, ex- 
tending evén to our om shores, which 
unless it be stayed, will form one of 
the tragic chapters in the history of 
the world. 

‘"Unless it be stayed." But who is 
to stop the fires of cynicism and of 
distrust, upon which, alas, a certain 
unrestrained section of our own Con- 
gress has been casting mech fuel? If 
help is to be given it mst come from 
the best elements among the citizens 
of our glorious Republic. 
vast majority among us has no sympa= 
thy whatever with that spirit of na- 
tional selfishness and selfsufficien- 
cy which says: "The war has left us 
rich and prosperous, and foremost-in 
wealth and in military potentiality. 
More than ever we are selfsustaining, 
The policy of isolation which has led 
us to our present standing has stood 
us in good stead in the past; let it 
be the policy of the future.” 

By that road we might climb to still 
loftier heights of material creatness 
but at its very portals we mst throw 
aside those principles of mtual ine 
ternational sympathy and helpfulness, 
by the exercise of which we had won a 
place so high in the regard and con- 
fidence of a sorely stricken world. 


NAVY PAY AND A FIFTY+«CENT DOLLAR 


For several reasons the shrinkage in 
the purchasing value of the dollar to 
fifty cents has fallen with great se- 
verity upon the officers and men of 
our Navye The bill now before Con-= 
gress for increasing the pay of these 
officers by thirty per cent, and the 
pay of the men by fifty per cent, is 
based upon a recognition of the fact 
that this shrinkage is mainly respon- 
sible for the wholesale resignations 
of naval officers, and the increasing 
difficulty of getting naval recruits, 
During the past month the Sub-Comnit- 
tee on Personnel of the House Comnit- 
tee on Naval Affairs drew forth, from 
the highest ranking officers of our 
Navy, including Admiral Sims and Ad- 
miral Wilson, some very illuminating 
testimony on the hardships which have 


1 omic conditions.e 
Surely the ‘ 
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fallen upon both officers and men of 


the Navy as a result of the existing 
conditions. 
It is well understood that most em. 


loyers have voluntarily made substam 
tial increases in the scale of their 
employees, in the endeavor, as a mat. 
ter of justice and good fellowship, 
to lighten the heavy burden which the 
present high cost of living has cast 
upon the shoulders of such employees; 
and it is felt that in the matter of 
the Navy, the United States Govern 
ment, as an employer, should exercise 
a similarly broad-minded policy with 
its employees, as represented by the 
officers and men. 

That the call for an inorease of pay 
is reasonable and just is abundantly 
demonstrated by the testimony. Thus, 
Rear Admiral Sims stated that much ag 
he and the officers of the Navy dis- 
liked going into the details of their 
personal life and household business, 
it appeared to be necessary, in order 
to prove that no officer could live, 


‘as the Government calls upon him to 





Tive, under the present pay and econ. 
In proof of this he 
instanced the case of a certain cape 

tain in the Navy, the family consist- 
ing of wife, son, daughter going to 

college, young daughter, and the cape 
tain himself, whose expenses for the 
month of September reached a total of 
$598.35, The pay and allowances for 
the month were $512.11, making a def- 
icit of $86,24. It was explained by 


_the Admiral that the wife of this df= 


ficer was obliged to do all the work 
of the house, and that no entertains 
ments, dinner guests, theaters, or a& 
musements were included in the item 
ized list shom, nother captain of 
thirty years’ service showed a defi= © 
cit of $1.20 at the end of the month, 
in spite of the fact that his family 
of wife and four children were board- 
ing in a second-class place, in which 
they had three rooms, and that one of 
the daughters was teaching schoole 

As regards the men, Admiral Wilson, 
in his testimony, proved by figures 
that under the Shipping Board sched-. 
ule, men in the Merchant Marine were, 
getting practically two and one-half. 
times the pay of men in theNavy; and 
Admiral Sims cited a statement of the 
Commandant of the Newport Training 
Station, to the effect that apprenti« 
ces, at the end of their three months 
of training, were about nine dollars» 
in debt. " 
If Congress is not willing to give &. 
living wage to the members of our Nar 
vy asa matter of justice, perhaps it, 
will be swayed by arguments of exped=) 
iency, At present rates we shall soon: 
have in the Navy only men who could™ 
not earn a living wage anywhere, with? 
a few men of means who do not have t” 
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ELECTRIC VEHICLES IN ITALY. == The 
shortage of gasoline during the war 
has brought about considerable use 
of electric vehicles in the Italian 
cities, especially for heavy truck- 
ings Although with normal condi- 
tions gasoline will not continue its 
present price of a dollar a gallon, 
it will always be high in Italy, and 
electricity low. The cities of the 
Po valley are all level and the It- 
alian roads are uniformly good. 


REVISION OF THE NATIONAL ELECTRICAL 
SAFETY CODE preparatory to the publi- 
cation of the new edition is nearly 
completed by the Bureau os Standards. 
The proposed changes in Part 1,com 
prising the rules for electric gen- 
erating stations, have been circu- 
lated in the industry for criticism. 
The proposed changes covering pro= 
tective grouping will be similarly 
distributed. Agreement has been 
reached with the interests con- 
errned in the crossing of telephone 
and telegraph wires over railroad 
tracks, for the radical revision of 
the rules governing such construc- 
tion, The rules for the construc- 
tion of electric power lines are now 
under consideration. 


LOW-POWERGERMAN LAMP. = A recent 
issue of Electrotechnische Zeit 
described an interesting development 
of this sort. The lamp is made for 
220-volt circuits, and has a current 
consumption of 1 to 5 watts. It is 
suitable for use as a signal lamp or 
in places where inflammable gases 
are met, as it is immediately extin- 
guished if the bulb is damaged. The 
lamp depends on the discharge of e- 
lectricity in an atmosphere of neon. 
The cathode is of large area and he- 
mispherical shape, while the anode, 
in the form of a wire, reaches such 
&@ small distance from the edge of 
the cathode that a brush discharge 
starts without external aid at 220 
volts, The orange color of the ne- 
on light is corrected by mercury va-= 
por and a pinkish-white light thus 
obtained, 


REMARKABLE AMPLIFICATION. == The 
British Navy is creditec with having 
carried out a series of remarkable 
Wireless tests during the war, in 
the form of ultra-amplification. In 
order to hear, if possible, what the 
German ships were saying among them- 
selves, the Britons set to wotk on 
miti-step amplifiers for their na- 
val bases, The result was a 19=step 
amplifier of the vacuum tube type, 
Which magnified intercepted buzzer 
Signals many million times, The Bri- 
tish plainly heard the German buz- 
zers working between ships, by the 
use of these amplifiers. 
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COTTON OIL EXTRACTION. = As a ren 
sult of industrial research, a cotton 
company has found that it can recover 
an average of 13 pounds more of oil 
per ton of cotton seed than the gene- 
ral average in the industry, and can 
obtain more first-grade oil in its 
refining processes. The meal with a 
lower oil content is more desirable, 


ELECTRO-DEPOSITION OF GOLD AND SIL- 
VER. - Professor S. B. Christy has 
prepared a United States Bureau of 
Mines Bulletin dealing with this way 
of getting gold and silver from cyan~- 
ide solution, The bulletin is a rec- 
ord of experiments covering a period 
of twenty years, which will be of 
great assistance to all students of 
the electrolytic deposition of metals 


CHEMICAL GLASSWARE. =~ Practically 
all of our chemical glassware prior 
to 1915 was imported. During the last 
half of 1917 we exported this mater- 
ial for the first time in our history 
and for 1918 our total produetion was 
valued at $2,865,774, more than dou- 
ble what we used when we had to buy 
it abroad. At the present time glass 
is imported duty free if it is to be 
employed for educational purposes; 
and the state of the domestic glass 
industry is so good that Congress is 
being urged to withdraw this prefer- 
Once 


TECHNICAL OR MILITARY? ~- In the ar- 
gument that is going on to determine 
whether the Chemical Warfare Service 
is to be a separate wnit of the Army 
or to be included in the Engineer 
Corps, rote should be taken of the 
probable developments of the future. 
Anyone with a sense of perspective 
and proprtion must admit that these 
are unlimited, Like the Air Service, 
this branch of the army is in our o- 
pinion destined for an expansion that 
will necessitate its recognition and 
establishment as a separate Bureaus 
Had the war continued a few months, 
our Chemical Warfare Service would 
have been using gases which produce 
an absolutely lethal effect lasting 
48 hours, but leaving no permanent 
effect. 


PICRIC ACID OUTPUT IN GREAT BRITAIN. 
An output of picric acid was provided 
for during the war of approximately 
1000 tons per week, TNT was eventu- 
ally adopted by the Government, and 
its output was provided for in simi- 
ler proportions, of which some 500 
tons per week underwent purification 
by recrystallization., The British 
capacity for propellants was subse- 
guently brought as high as 2500 tons 
per week, The subsidiary manufacture 
of mines, fuses, peimers, etc., was 
expanded proportionatel$. 
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Industrial Efficiency 


PAPER STOCK FROMRUBBISH. = a rep= 
resentative of the Bureau of Stand- 
ards recently witnessed a test of a 
new method of reclaiming paper from 
domestic rubbish, which consists in 
the main of paper, rags, iron, dirt 
and glass, From 70 bales of this 
rubbish 30 per cent of paper stock 
was recovered, against a maximum of 
10 per cent by the usual methods of 
sorting. 


ONCE MORE: SAFETY GOGGLES. = One 
of the leading railroads has provi- 
ded 55,000 pairs of goggles for its 
employees since it began its cam 
paign of eye protection about five 
years ago. Jt is the practice of 
this road to provide lenese in ac- 
cordance with the prescription, in 
the case of employees required to 
wear glasses under ordinary condi- 
tions, 


THE DANGEROUS FINGER RING, = Ac- 
cording to the Seattle representa- 
tive .of the Shipping Board, finger 
rings constitute a fruitful source 
of accidents to shipyard workers, 
"If you wish to avoid accidents," 
says this authority, "leave them 
off when you go to work, Within 
the last 30 days two men have lost 
fingers as a result of accidents 
for which their rings were respon- 
sible, and more than 20 less seri- 
ous mishaps have been reported 
Which were due to the same cause, 


MACHINE TOOL INVESTIGATION. - In 
order to determine the power re- 
quired and consequently the effi- 
ciency of different types of cut- 


ting tools, the Bureau of Stand- 
ards has introduced a dynamometer 


which accurately measures the work 
done during the operation of cutting 
It is planned to study the heat 
treatment used in tool construction 
and for this purpose pyrometers and 
potentiometers have been calibrated 
and are now ready for the investiga- 
tion. A comprehensive program is be- 
ing worked out in connection with ma- 
chine-tool manufacturers, 


ACCIDENTS IN EVERYDAY LIFE, - Though 
not generally knom, it is a fact 
that from two to three timea as many 
fatal accidents occur in American 
homes, streets and roads each year as 
in the industries of the country. As 
the death or incapacitation of a 
skilled workman has the same effect 
on industry whether the accident oc- 
curs in the shops or out of them, the 
National Safety Couneil considers it~ 
self almost as vitally interested in 
public safety as in industrial seci- 
dent prevention. We lost 650,150 men 
in the war, and in the seme period 
126,000 persons through accident, 
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STEPS 


Center: 


huge Japanese plant 


IN THE MANUFACTURE OF SILK, AS PRACTICED IN THE ORIENT 
Left: Hand-reeling the silk directly from the cocoons. 


Grating a modern silk-reel for a cent md a half a days “Right: 


Chinese child of ten, op=- 


Women reeling silk in a 


THE SILKWORM‘SS FORMIDABLE COMPETITOR 
HOW ARTIFICIAL SILK IS BEING EXTENSIVELY MADE FROM PAPER PULP 


An industrial bubble has been explo- 
ded; silk culture is commercially in- 
practicable in the United States. The 
gentry bent upon picturing business 
bonanzas have used the inconspicuous 
silkworm as a foundation for their 
schemes at various times over many 
decades; but the cost of labor makes 
any effort at competition with Italy 
and the Orient almost certain to fail 

True, nature has given us both soil 
and climatic conditions that are ad- 
mirably suited to the growing of ml- 
berry trees and to the propagation of 
silkworms, but these two factors are 
by no means the controlling ones. A 
large amount of hand labor and an ine 
definite measure of highly developed 
skill are essential to the successful 
and profitable output of silk. In 
China, where vast quantities of this 
commodity are marketed annually, the 
wages of a highly skilled reeler nev- 
er amount to more than twenty cents 
in gold per diem, and this upon the 
basis of a working day of from 12 to 
14 hourse Children from 5 to 8 years 
old play their part in this industry, 
and earn from a few cents a week to a 
meximum of 15 cents, gold, per daye 
In Japan the case is much the same as 
here; America simply can not compete 
in the Oriental labor markete Nor are 
we really in better shape to enter 
the field against the silk culturists 
of sunny Italye The women of the fem 
ily devote themselves ceaslessly to 
watching after the worms from dew to 
nightfall; and for this labor their 
compensation is quite on the Chinese 
jJevel =< something like six or seven 


cents a daye 


But while silk culture in America is viscose silk. 


By R. G. SKERRETT 


becoming more and more of a formida- 
ble rival to Nature's source of silk. 
This is fiber silk or so-called arti- 
ficial silk, which has many of the 
characteristics of the silkworm prod- 
uct and virtues, besides, of its own. 
Starting as a laboratory curiosity a 
relatively brief time ago, it has e- 
volved gradually until today many 
millions of pounds are turned out in 
these United States every year 

Three sorts of artificial silk have 
been developed on commercially suc- 
cessful lines. 
described as nitro-cellulose or py- 

















SILKWORM COCOONS IN THSIR NEST 


Cotton waste forms the 


commercially impracticable, we still base for the first and second; the 
neve an allied industry of promising pulp of the spruce is the fundamental and in making incandescent mantlese — 
»sroportions which, thanks to the cun- material from which the last is manus At first it was highly inflenmable 5” 


ning of the chemist, is year by year factured. 


~ 


The wood pulp is acted upon by cans- 
tic soda, thus forming a sodium cele 
lulose, and this is next dissolved in 
carbon disulfide. The viscose so 
obtained is a thick, heavy solution, 
resembling molasses in color and cone 
sistency. This, following filtering 
and a ripening period, is forced via 
minute holes in metal plates into a 
liquid which serves to solidify the 
resulting filaments. The threads so 
molded, of unlimited length, have di- 
ameters of 1/1000 to 1/16 inch = the 


These are technically size depending of course upon the use 


to which the yarns are to be pute - 

Artificial silk is especially remar- 
kable because of its brilliancy which 
is more pronounced than that of natu- 
ral silk. The man-made filament,how- 
ever, can be produced of any desired 
degree of luster or dullness; it may 
be dyed any color and shade; and it 
has sufficient stability and tensile 
strength to be worked up either dry 
or wet in textile operations, Like~ 
wise, goods now fabricated of viscose 
yarn weer admirably well and stand up 
strongly under leundering processese 
Assuming bleached wood pulp worth $60 
a ton, or three cents a pound, this 
raw product when turned into viscose 
is now sold at the rate of $8,000 per 
tone Such is the magic of commercial 
chemistry! 

Many of the earlier shortcomings of 
artificial silk have been done away 
with, and others have been reduced to 
a marked degree, Research will ue 
doubtedly insure further bettermentse 
The yarns are now used extensively 08 
warp and filling threads in fabrics, 


roxylin silk; cuprammonium silk; and for hosiery, dress trimmings, uphols- 


tery and rugs. Further, the stuff is. 
supplanting real silk tor insulating — 


but this has been remedied, 
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THE AERIAL LIMOUSINE 


The latest example of the so-called 
airplane passenger bus is one exhib- 
ited by the Curtiss Company at Gard- 
en City, and knowm as the "Eagle." 
This is a handsome machine with the 
eenter-body raised to accomodate the 
passengers, of whom seven can be ad- 
mitted besides the pilot. It has a 
wing spread of 61' 4", and the power 
plant consists of three Curtiss K-6 
125-H-P=- motors, which give maximm 
speed of 107 miles per hour. The 
useful load is 2120 pounds. 

A member of our staff was given the 
opportunity to make one of the first 
flights in which passengers were ta- 


‘ken up. The striking note on enter- 


ing the saloon was the spaciousness 

and very solid comfort. Forward at 
the left was Rohlfs, the pilot, who 

several days befére had captured the 
world's record by climbing some six 

and a half miles into the air. 

The first impression after the door 
was shut and the machine started was 
of the smoothness with which it ran 
over the grass, before lifting into 
the air. The vibration was no more 


INTERIOR AND EXTERIOR VIEWS OF THE CURTISS EAGLE, THE LIMOUSINE OF THE AIR 


than would be experienced inrunning 
on grass at the same speed in an au- 
tomobile. Then its sudden complete 
absence showedthat we were off. And 
what were the sensations? We can 
only say that they were surprisingly 
few. Thanks to the excellence of 
the photographic art as praéticed 
today, there seemed an enexpected 
sense of familiarity about this ini- 
tial ride in an aerial bus. The in- 
(Continued on page 466.) 


MOORING MASTS FOR AIRSHIPS 


Although a well designed rigig air- 
ship has an abundance of strength to 
resist distortion, so long as it is 
in the air, it does not possess the 
strength to take heavy blows against 
unyielding objects, such as trees, 
cliffs, its ow airshed, or even the 
surface of the ground. 

The stabling of a huge dirigible is 
therefore occasion for constant wor- 
ry - unless some way can be devised 
to anchor it, ship fashion, so that 
it can ride head-to-wind. This was 
suggested many years ago in the SCI- 
ENTIFIC AMERICAN; and we learn with 


great interest that the problem has 
lately engaged the attention of the 
British. The Vickers firm has de- 
veloped a mooring mast which stands 
up to its work in excellent fashion; 
and has proved that a large airship, 
whether rigid or not, can be thus 
anchored in the open, and remain so 
anchored forseveral weeks in safety 
and without damage. By the courtesy 
of the firm we present two illustra- 
tions of mooring masts in use, one 
for rigid and the other for non-ri- 
gid ships. 

The top portion of the mast head is 
designed to rotate with the ship, so 
that she may always lie in the wind, 
and is reached by an enulosed eleva» 
tor. The upper compartment of the 
masthead houses an electric winding 
engine provided with a thousand feet 
of steel wire rope, and an automatis 
coupling, to which the ship is made 
fast. Within the mast are vertical 
pipes for supplying the airship with 
hydrogen, gasoline, oil and water 
from reservoirs on the ground. 

The means of attaching the ship to 
the top of the mast has been speci- 


(Continued on page 466, ) 


























TWO VIEWS OF THE MOORING MAST FOR AIRSHIPS, 





THE R-24, SHOWN AT THE RIGHT, WITH A LENGTH OF 540 


FEET, WAS KEPT THUS MOORED FOR SIX WEEKS OF ROUGH WEATHER 
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IRON AND STEEL 


SOME OF THE METHODS AND RESULTS IN THIS INTERESTING BY=PATH OF METALLURGY 


The application of the microscope to 
the analysis of iron and steel is re- 
latively new. The late Dr. Clifton 
Sorby used it in the early 60's, and 
te him we dircetly owe the discovery 
of many of the micro-constituents of 
steel, of which at least 350 are now 
known. Sy this method of analysis it 
is often possible to determine causes 
of failure in metals when this is due 
te incorrect heat treatment, since 
the micro-atructure of steels identi- 
cal from the chemical viewpoint may 
be vastly different if these steels 
have been differently heat-treated. 

Five distinct processes are necessa=- 
‘ry before the piece of iron or steel 
is ready for examination under the 
microscope: cutting the section off 
the bar, grinding to a level surface, 
polishing, etching, and mounting on 
the glase slide. 





0.3% CARBON 
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Suppose the required piece to have 
been cut off with a hack saw, and the 
surface to have been ground absolute- 
ly level on the side of a small wheel 
This piece is rubbed forward and back 
in a straight line, on a piece of em- 
ery paperstretched on a board, until 
all the marks made by the grindstone 
have been removed and replaced by the 
scratches from the emery. These mst 
all rum in the same direction, and if 
the piece is rectangular they should 
be parallel to one of the sides. This 
stage having been reached, the piece 
is taken to another emery a shade fi- 
ner, and the first scratches are re- 
moved by rubbing in a direction at 
right angles to that in which it was 


rubbed on the first board. About 6 
grades of paper ere used altogether. 
When the piece has been finished on 
the last board the scratches are so 
slight that they are readily removed 
entirely by holding the piece on a 
rapidly revolving block covered with 
damp cloth charged with alumina, di- 
amantine, or rouge. 

The piece is now ready for etching. 
The fluid employed depends upon what 
constituent it is required particu- 
larly to observe, but probably the 
best etching fluid for general pur- 
poses is the saturated solution of 






Fie. |. 
STUDIES OF THE MICRO=STRUCTURE OF IRONS AND STEELS OF VARIOUS TYPES 


By C. GEOFFREY NICHOLSON 


picric acid in alcohole The actual 
process consists in gently moving 
the piece to and fro with ite pol- 
ished surface in the acide The pe- 
riod of etching varies with the me- 
tal ami also with the opinion of the 
operator - one man iikes mich deeper 
etching than another; but half a mi- 
nute is generally enough for a plain 
carbon steel. 

Let us consider for a moment what 
takes place during the etching pro- 
cesse All metals, especially iron or 
steel, are crystallised igneous rocks, 
so the structure of pure iron con- 
siste of what are known as interfer- 
ence crystals of ferrite. Until the 
polished surface is etched, the indi- 
vidual crystals cannot be disting- 
uished; but when the steel is dipped 
in the acid the different crystals 
take positive and negative charges, 





to which that stee] has been subject. 
ed. A brief consideration of the 
structure of the .89 per cent plain 
carbon stee] will illustrate this. 4 
piece of this steel, heated to a red 
heat efter leaving the rolls and then 
allowed to cool, when examined under 
the microscope shows normal pearlite, 
consisting of small, more or less pa- 
rallel plates of iron carbide, sepa- 
rated by ferrite. Figure 2 will give 
some little idea of this structure. 
If, however, this steel had been wel) 
packed in boxes covered with quick- 
lime, heated to a bright red heat, 
kept there for 72 hours, and then al- 
lowed to cool down to atmospheric 
temperature during an additional 100 
hours, the carbide would have formed 
into the well defined laminae of Fi- 
gure 3, and we should have had lami- 
nated pearlite, which by reason of 





0.9% CARBON 
STEEL NORMAL 


0.9% CARBON 
STEEL ANNEALED 
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and the resulting galvanic action re- 
moves a very small layer from the 
surface of the electro-positive crys- 
tals, while the electro-negative ones 
remain unacted upone After the etch- 
ing the crystals are therefore bound- 
ed by mc.2 or less upright walls, and 
light th: owu down the microscope on 
to the etched surface will not be re- 
flected back up the objective, if it 
falls on these walls, but will rather 
be thrown out sideways. The brightly 
illuminated crystals are thus marked 
out by apparently black lines. 

The effect of adding successive in- 
crements of carbon to iron is to pro- 
duce gradually increasing areas of a 
compound constituent, pearlite, until 
at about .89 per cent carbon all the 
ferrite has been replaced by this new 
substance. If still more carbon is 
added, some of the pearlite is in its 
turn displaced by brilliant cellwalls 
of cementite, which surround the cry- 
stals of pearlite, and streaks of ce- 
mentite, tending toward a trianguler 
arrangement, in the cells themselves. 
Figure I shows diagrematically the 
effect of differemt amounts of carbon 
on the micro-structure of iron. 

As has already been mentioned, the 
micro-structure of a given steel de- 
pends largely upon the heat treatment 


ee 


Fig.2.—+ *— Fic. 3. — 


ite structure gives a marvelous dis- 
play of pearly colors, the interfer- 
ence fringes of the physicist. When 
this saturated steel is heated up to 
800° C. and quenched in cold water 
before it has fallen again to the 
carbon transformation point, a quite 
different structure is observed. Now 
we have Sorby's constituent, harden- 
ite, which with ordinary etching 
shows a pale yellow blank under the 
microscope. 

Up to this point only the effect of 
carbon on the micro-structure of i- 
ron kas been considered; but though 
steei in ite simplest form is essen- 
tially iron and carbon, it always 
conteins certain other elements more 
or less profusely, present either a6 
impurities or as purposely added al- 
loying agentse The presence of som 
of these can be detected under the 
microscopee Thus sulfur and mangai- 
ese to form the dove-gray manganous 
sulfide; and the effect of larger @- 
mounts of manganese is very markeds 
For example, if an English acid Bes- 
semer rail steel, with say 0.4 per 
cent carbon and one per cent mangal- 
ese, is compared with an iron-carbon 
steel, having the same carbon cone 
tent but only 0.1 per cent manganes?® 

(Continued on page ¥7/)+) 
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The editors are not responsible for statements made 
jn the correspondence column. Anonymous commu- 
nications cannot be considered, but the names of cor- 
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THE STEAM CAR AGAIN. 


To the Editor of the 
SCIENTIFIC AMERICAN: = 


I have been a consistent reader of 
journal for some years; and dur- 

ing that time you have described in 
your columns suveral interesting de- 
velopments in the steam automobile. 
You have also published letters from 
time to time, written by enthusiasts 
on steam driven carse 

For a number of years I have been a 
distributor of high grade autamo- 
biles, operating in six cities. I 
gave up my agencies the early part of 
this year, largely on account of the 
inereasing complications in service 
problems caused for the most part by 
the added complications of the high 
grade gas care 
A few years ago I had oocasion to 
investigate a steam-driven cer. The 
following is a list of points, as I 
saw it, favoring the steam car over 
the gas car: 

(1) Ability to burn completely a 
low grade, cheap fuele 
(2) Rapid acceleration without gear 
shift or clutch manipulatione 
(3) More flexible; will creep along 
at @ mile per hour on hill or level, 
and accelerate to full speod by sim- 
ply moving a throttle. 

(4) Simple, easy control by throt- 
tle valve. | 
(5) Quieter engine, less vibration. 
(6) High torque at low speeds. 

"} More overload capacitye 

8) Small mmber of slowly-moving 
parts. 

(9) ability to reverse while going 
full speed ahead, 

(10) Cannot "kill" engine at some 
critical moment. 

(1}) Elimination of transmission, 
gear shift, clutch, flywheel, drive 
shaft, universal joints, mengeto, 
carburetor, etce 

(12) No knoaking of engine on hilb 

(18) No carbon to burn out of en- 


gine. 

(14) No regrinding of valvese 

(15) No racing of motore 

16) No smoky exhauste 

17) Long life and mileage, due to 
ease in startinge 

The points against this steamer 
were as follows: 

(1) Long time required to raise 
steam from cold boilere 

(2) Denger from fire and explosion, 
due to using gasoline am kerosene 
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2n vaporized state under pressures 

(3) Labor and knowledge required to 
raise steam, also the handling of 
dirty parts in this operation. 

(4) Short life of the boiler, and 
attention required in blowing off, 

(5) Objectionable noise by fire 
and pumpse 

(6) Repacking of numerous joints. 

(7) Cracking of refractory lining 
in combustion space. 

(8) Unreliability of numerous auto« 
matic devices and their inability to 
maintain even temperarure and press=- 
uree 

(9) Uncertainty of pilot light and 
main burner, due to clogging with. 
carbon deposite 

(10) The use of two fuels, both un- 
der high pressure. 

(11) Short water-mileage. | 

(12) Freezing problem in cold wea- 
ther. 

It is an easy matter to see why the 
buying public will not accept the 
steam car (even with the performance 
that it shows) when it possesses any 
such drawbacks as those listed. 

Ever since the day of the one-cyl- 
inder automobile, automotive design- 
ers have been trying to build gas 
cars that could approach the perfor- 
mance of the steam car with its sim- 
ple two oylinder engine, The result 
has been the addition of one compli- 
cation after another, the 12-cylin- 
der engine being perhaps the final 
achievement in this directione The 
significant fact remains that no in- 
novation in the gas-car line has yet 
been able to deliver steam-car per- 
formameés 
It seems to me that the obvious way 
out is rather to seek the elimination 
of the troublesome features of the 
steam car, than to add to the gas car 
more md more troublesome ani compli- 
cated features in the effort to get a 
steam-car performance out of it. The 
following suggestions may be of value; 

A working head of steam ought to be 
attainable from a cold boiler in one 
minute or less, with no other effort 
on the operator's part than the tur- 
ning of a switche 

Only one fuel should be used; and 
this should be kerosene or fuel oil. 
To avoid danger of fire, no pressure 
should be carried on the fuel tank. 
It is also desirable to burn the oil 
in a cold atomized state and to ig- 
nite it with a common spark plug, 
thus eliminating the pilot light and 
main burner, the vaporizing coils, 
and the fire rish due to having va- 
porized fuel under pressure. The 
elimination of float valves is de- 
sirable as they sometimes leak, was- 
ting fuel and exposing the car to a 
fire hazard. The fuel mileage cought 
to equal or better that of gas cars 
using gasoline at twice the price. 
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The fault of the semi-flash boiler, 
‘as seen on steam cars of the past, 
was largely in the automatic control 
devices; the steam pressure and tem- 
perature were very irregular and the 
controls were so complicated as to 
work properly but a fraction of the 
time. They did not respond quickly 
to sudden changes in load, with the 
result of damage to the boiler, and 
running out of steam when most ur 
gently needed. 

By using a boiler of this general 
type, with the proper electric con-~ 
trol devices and with an electrical- 
ly ignited, mechanically atomized 
fire, steam could unquestionabiy be 
raised in less than one minute from 
a cold boiler by simply turning over 
a switch. 

The combustion chamber is an impor- 
tant part of the boiler wit. When 


, an atomized fire is used, it is nec- 


essary to have rather a long chamber 
in which to burn the fuele It seems 
desirable to spray the fuel at the 
top of the boiler. 

The engine should be very efficient 
as it affects the size of boiler and 
electric equipmente Poppett valves 
can be made steam tight and will ne- 
ver need grinding. They also permit 
the use of short cut-offs. The cyl- 
inder walis should be uniform in seo 
tione The two-cylinder double-act- 
ing engine mounted partly on frame 
and partly on axle appears desirable. 
With proper design the unsprung load 
on the axle is very small. 

Long water-mileage will mean an ef- 
ficient engine and condensing system 
The radiator mst be designed for 
the job; the inlet must distribute 
the steam properly. A cooling fan 
run by an exhaust turbine will add 
te radiator efficiency. Designing 
an exhaust turbine to be run by an | 
engine that is subject to constant- 
ly changing load is no mean tasks 

With every part containing water 
located under the hood, the boiler 
will retain for 24 hours enough of 
its heat to prevent freezing. If 
the car is left for some time in a 
cold garage it can be drained, or a 
lamp burning oil or "juice" under 
the hood will prevent freezing. An 
efficient condensing system will 
permit the use of alcohol in the 
water to keep it liquid. 

With the fuel situation in its pre- 
sent shape, and with the desire on 
the part of the automobile-buying 
public for an automobile that will 
perform as only steam cars will, it 
appears to be high time for the au- 
tomotive engineer to be giving at- 
tention to the steam automobile. 


W. J. PARRISH 
St. Louis, Moe 
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WOOD ALCOHOL - 


A NEW 


STILLS (LEFT) AND STORAGE TANKS (RIGHT) IN A LARGE ALCOHOL DISTILLERY 


INDUSTRIAL MONARCH 


ITS PRODUCTION AND UTILIZATION IN THE UNITED STATES DURING AND SINCE THE WAR 


ittempt to predict the future of 
strial alcohol is like forecast- 


the outcome of a bettle. The phe 


ses of the question are so numerous 
md so complex that nothing final is 
be ventured. But we can at least 


be ¢ ein that the future develop- 
ment of the methyl alcohol industry 
in this country will be rapid. As 
the chemical industries fulfill the 
s which they now give, great- 
greater quantities of the es- 
solvent and reagent, alcohol, 
will be used. New applications will 
develop, making methyl alcohol, as 

» chemist calls wood alcohol, ever 

’ increasing importance. 

efore the war it was always possi- 
ble to import an adequate supply of 
1, but after the outbreak this 
was no longer the case. Accordingly 
production in this country was stim- 
ulated; and fortunately we had ample 
background of raw materials. Large 
juantities of alcohol had been up to 
that time discarded by our manufac-~ 
turers because they were in admix- 
ture with other bulky wastes and the 
ork of separation presented diffi- 
culties. Other houses sold such so0- 

for use in their crude state 
evaded the necessity 
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production and purification of this 
is one of the new and rapidly grow- 
ing industries which the war gave to 
America. It is to be hoped that it 
will survive and depression that may 
come to it as a result of peace. 

At present the chief source of ine 
dustrial alcohol in this country is 
black strap molasses. Only a few 
years ago the disposal of molasses 
by the sugar mills was a serious i- 
tem. It is now largely used every- 
where as a raw material for alcohol 
manufacture. The conversion of mo- 
lasses into alcoholic liquor is an 
old enterprise; West India rum has 
been found in New England for more 
than 200 yearse But the use of mo- 
lasses in large quantity for indus- 
trial alcohol production is a devel- 
opment of the past few years. As far 
as ease of manipulation is concerned 
molasses surpasses any other known 
nuaterial, Also in the past it has 
been very cheap. 

In other countries there are other 
raw materials not yet used extensive 
ly but which will probably become 
important sources. As an example we 
may mention the Nipa palm which is 
found in the Far East, India. Afri- 


ca, etc. The Mexicans also brewa 
firy beer from a variety of the ag- 
ave, and millions of gallons of al- 
cohol could be thus obtained. Con- 
siderable alcohol can also be found 
in the wastes of gas works. That a 
liberal source of supply mst be had 
for waatever raws are used is plain 
when we consider that a small plant 
of 100 gallons per day capacity will 


consume 200 gallons of molasses, or 
one ton of shelled corn,or four tons 


of potatoes, or eight tons of sweet 
apples, per day. 

Thus, if we are to have cheap alco- 
hol, a «oncebtrated supply of the 
materials from which to make it mst 
be available, or labor and transpor- 
tation charges become prohobitive, 
No doubt many new sources of alcohol 
will appear as conditions are modi- 
fied; but for the present, molasses 
will probably retain first rank, 

A thing that is becoming more prom 
inent every day is the use of solid& 
fied alcohol. It burns with a smoke 
less flame and does not carbonize in 
the fashion of kerosene. Even now, 
its only rival for chafing dishes, 
percolators, etc., is electricity. 
In regions where electricity is not 

evailable, this is of great 





f competing with imported 
alcohol. 

But for the past few years 
little grain or fruit has 
been available in any part 

f the world for conversion 


into alcohol. Even fruit 
astes, once an important 
source, have been largely 


prevented; sugar beets and 
been diverted 








importance for cooking. It 
is convenient to handle and 
economical, 

Another recent development 
is the use of algohol in 
the separation and purifi- 
cation of gum turpentine. 
It also finds employment in 
the catalytic production of 
ethylene, a suggested sub- 
stitute for acetylene. But 
probably the greatest sig- 
nificance attaches to its 
admixture with other fuels 








molasses have 
feed markets; so the 
f' the chemical in- 
istri that depend on al- 
sohol has been shifted to 


nethyl variety. The 


ON ITS WAY TC THE ALCOHOL STILLS 


for use in internal combus- 


TRAIN-LOAD OF LOW-GRADE MOLASSES, OF LITTLE OR NO VALUE, tion engines. 
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JAPANESE AIR-CUSHIONS 
OP PAPER 


Nippon is a land which has 
has never had rubber goods 
until the Eastern traders 
introduced them there. But 
for centuries the Japanese 
have made air-bags, air-beds 
and so on out of paper. One 
of these air-cushions is il- 
lustrated. This is made of 
the strongest bamboo fiber 
ply-paper, the strongest of 
all known paper fabrics. 

In the building up of this 


veneer from the exceedingly thin tis- longevity is the Japanese practice of 
sue-like sheets of the bamboo, 
is taken to lay the sheets cross- 

grain alternately. From six to eight 


sheets are used in building 
up &@ single air-tight sheet 
for pillow or bed. Each lay- 
er of the bamboo flimsy re- 
ceives an adhesive coating 
of flexible shellac cement, 
thus insuring absolutes im- 
permeability. 

The air-cushion illustrat- 
ed measures, flat, 28 X 38 
centimeters (11 X 15 inches) 
and folds into a space small 
enough to fit the vest-pock- 
et, octapying less room, in 
fact, than the average tob- 
acco-pipe or cigar and hold- 
er. The color is the dull 
reddish hue of the shellac, 


both inside and out. There: 
is no interior lining of 


another fabric; complete dependence 

is placed on the bamboo ply-paper. 
What surprises one about the Hip- 

ponese air goods is their extreme 


lightness. For inflating the 
smaller articles the Japanese 
uses a short air pump made of 
& bamboo section about 6 in- 
ches lonz, easily portable 
in the pocket. 

The air-cushions are very 
cheap, the one pictured here 
retailing for about half a 
dollar. In Japan, with the 
yen currency, it would 
fetch but half this price. 
No wonisr the American- 
made rubber gooi3 cannot 
drive these articles out 
of their home markets. 

The Asiatic paper art- 
icles are very lasting -- 
the one in our illustra- 
tion, for instance, having 
been knocking about in this 
Scoantry and in desultory 
use for fifteen years, and 
still appearing as good as 
new. The secret of this 
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A DISCARDED TROLLEY CAR IN USE AS A HOME TO COMBAT 
THE HIGH COST OF RENTS 


463 


appearance of bsing shop- 
worn or faded articles; 
and when, nearly a couple 
of decades ago, an at- 
tempt was made to intro- 
duce them into American 
markets, the venture prov- 
ed an absolute failure 
despite their low price. 


WHEN DISCARDED TROLLEY 
CARS BECOME BUNGALOWS 


While rents have gone up, 
during the past few years, 
anywhere from 26 to 100 
per cent, the price of old 


trolley cars has remained stationary 


care keeping the cushions in a slip-o1 silk around $25 and $50 or perhaps a lit- 


for cleaning, which saves the shell- 

















A JAPANESE AIR-PILLOW OF PAPER 


acked surface from abrasion. 

Still, they do not look so showy or 
taking as our own rubber goods. Their 
dull color, even when new, gives the 

















A GARAGE BUILT, ON THE P!AN OF A SECTIONAL BOOK-CASE, 
SO THAT IT CAN BE READILY ENLARGED FOR FUTURE NEEDS 


or wo] bag or cover, easily removable tle bit more if the heating system 
and windows are in first class shape, 


When the interior of such a 
car has been fitted with a 
kitchenette, a bedroom, and 
a living room, it presents 
a cozy home for a family of 
three or four = and at a 
cost which may be recovered 
out of the saving in rent 
in a ridiculously short pe- 
riod.e 

All this may sound fool- 
ish; but our photograph is 
mite witness to the ract 
that the thing has been 
done in New York City. A 
resident of Kingsbridge and 
another of Staten Island 
got their homes for $50 in 
this manner, and are now in 
residence. 


A FIEXIBIZ GARAGE 


With a view to future expansion, «a 
New York company rumning a system of 


motor buses has constructed 
one of its garages on the 
plan of a sectional book~ 
case. That is to say, the 
building today is one story 
high but provision has been 
made to add another story 
whenever the volume of bus- 
iness warrants it. As will 
be noted in the accompany- 
ing view, this garage is 
built on a sloping street, 
so that the upper end is 
level with the street, In 
this manner it becomes pos- 
sible to arrange a driveway 
from the street to the roof 
where at present the compa- 
ny is storing snow-sweepers, 
trucks and other vehicles. 
But post foundations are in 
place, as the view reveals, 
and the day when additional 
covered-in space is needed, 
the extra story can bebuilt, 
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DOOR HOLDER THAT WORKS WITH A TOUCH 
OF THE FOOT 


PORTABLE DOOR HOLDER 


The docr check shown here is simple 
in construction, light-weight, and 
can be put in place without stooping, 
A pressure of the foot on the plung- 
er, and the bringing of the bottom 
of the door over to the rubber-lined 
projection, is all that is required. 
The check stands but a few inches in 
height, and being nickel plated, is 
not in the least unsightly. Its bote 
tom part is also lined with rubber, 
so that it will not injure carpets 
or the most highly polished floor or 
doore Where a door has to be kept 
opened in warm weather for 


down, the shaft bearings being split. 

The smallshears of similar design, 
with a capacity equal to beveling up 
to f-inch plate, has a weight of 7200 
pounds, belt-driven, by a ten-horse- 
power motor. The plate travels ten 
feet per minute here also, and the 
blades are of high-grade tool-steel, 
made reversible so that two cutting 
edges are available, 


A WOODSCREW THAT COUNTER- 
SINKS ITSELF 


There is always a certain amount of 
extra work that goes with the use of 
flat—head wood screws; for as is ob- 
vious and well mom, every hole has 
to be countersunk, to accomodate the 
head, It has remained for an Ameri- 
can inventor to patent a uniquely de- 
signed wood screw which countersinks 
itself. As will be noted in the ac- 
companying illustration, this screw 
is made with a series of ribs or cute 
ting teeth on the lower side, so that 
as the screw is driven into the wood 
these cutting teeth remove sufficient 
material to seat the head properly. 


TREE FORMS PART OF DERRICK MAST 


Yankee ingenuity 18 one way of des= 
ignating the resourcefulness of a 
job superintendent in the employ of 


















PLAN VIEW 
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THE SCREW WITH THE SELF-COUNTER« 
SINKING HEAD 


an oak grove; and in clearing these 
many of the trees were left stand- 
ing, close to the building. Using 
their trunks as part of the derrick, 
as pictured on our cover this week, 
saved the time and expense regularly 
required to erect a mast; and, asa 
majority of the trees had to go out 
anyhow, for the sake of light, no 
actual damage was done the grove. A 
Similar stunt, performed some years 
ago by another employee of the same 
company, was the shaking or beating 
of empty cement bags to recover the 
cement dust. This simple trick cut 
the cost per barrel of the cement by 
considerably more than enough to pay 
for the cost of the additional labor 
which the execution of this 





ventilation, this little 
household convenience saves | 
many a one from slamming 
and breaking its glass, 


EIECTRIC ROTARY 
BEVEL SHEARS 


The accompanying illustra- 
tion shows the construction 
and indicates the method of 

peration of these electric 
rotary bevel shears, devel- 
oped at Wilmington, Dele- 
ware. The capacity is suf- 
ficient to take care of the 
beveling of anything up to 
one-inch steel plate, and 
the weight is 10,000 puunds 
The machine is belt-driven 








j scheme necessitated putting 
‘| dm on the sacks, 


A SOURCE OF ULTRA- . 
VIOLET RADIATION 


A continuous ultra-violet 
spectrum is produced by the 
discharge of sparks between 
aluminum electrodes in wat- 
er, Alternating current at 
50,000 volts is used, with 
a distance of 2 mm, between 
the electrodes. Distilled 
water must be employed, a8 
common water is too conduc- 
tive. The water should be 
renewed by keeping it flow. 
ing. The characteristics of 
the spectrum obtained are 
detailed in a recent issue 
of the Swiss Elektro-Tech- 


‘t 








from a 15<horse-power motor 
and the plate travels at 10 
feet per minute, The cute 


ter shafts on this tool are 
lined with bronze, and the 
upper plate is fastened to the shaft 
by a flush fastening. 

[It is pointed out that this tool can 
bevel irregular and curved plates in 
good shape, and in a fraction of the 
time required by chipping. The shafte 
ing and gearing can be readily taken 


ROTARY SHEARS FOR BEVELING PLATES OF ANY SIZE AND SHAPE 


a large construction company of Bose 
ton. During the erection by this 
concern of a cotton mill at Nashua, 
N.H., it was frequently necessary to 
erect derricks to hoist materials to 
the upper stories of the structure, 
The new mill stands in the midst of 


nische Zeitschrifte 8 
source of radiation has 
been used for a number of 
absorpiion tests and it has been de- 
monst.aled that the absorption of 
berzol does not consist of bands.but 
rether of series of bands, A number 
of new series of bands have been lo- 
cated in the extreme ultra-viclet 
part of the benzol-vapor spectruile 
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—built, not assembled 


The vital parts of the Mack chassis—axles, engine, transmission, frame, 
= radiator, ete. —are built and finished at the Mack plants. Their refinements in 
=z design, materials and construction account for Mack superiority in power, 
stréngth, stamina, economical operation and reliable performance. 


Per ton of rated capacity, Mack Trucks have the most powerful engines. The 
crankshafts are the largest and strongest used im any motor trucks. Chain 
: drive delivers more power to rear wheels under all conditions than is possible 
with any other present form of drive. 
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Capacities 1144 to 714 tons—tractors to 15 tons. Special bodies and mechan- 
ical equipment. Send for detailed information. 


INTERNATIONAL MOTOR COMPANY, NEW YORK 
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—a guide to profit for everyone 
’ who has loads to be handled. 


You need this new Yale Chain Block 
book for the clear, complete, concise infor- 
- mation it contains on every angle of hoisting 
equipme nt. 

/t gives you complete data on: 
Yale Spur-Geared Chain Blocks. 
1 Yale Screw-Geared Chain Blocks. 
Yale Differential Chain Blocks. 
Yale Electric Wire Rope Hoist. 
Yale Electric Chain Hoist. 
““Brownhoist’’ Trolleys — Cranes 

the Yale hoisting equipment described 
in Catalog 19D speeds up production—with 
. increased safety to the operator. The un- 
usually complete maintenance of 
special interest to present users. 

Let us send you your copy. 

- ‘From Hook - to - Hook — a Line - of - Steel’ 

Ask your Machinery supply house or 
wire for catalog on Yale Blocks and Electric 
° H oists. 
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For a factory locking equipment 
use a Yale Master-Key System. 
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| The Yale & Towne Mfg. Co. 
New York City 


9 East 40th Street 
Oe . . . 





















































Automobile Welding with the Oxy-Acetylene Flame 


By M. KEITH DUNHAM 


167 Pages Price $1.25 By mail $1.30 Fally Illustrated 
This is the only complete book on the “‘why" and “how" of Welding with the Ory-Acetylene Flame, 
and from iis pages one can gain information, so that he can weld anything that comes along. 

No one can afford to de without this concise book, as it first explains the apparatus to be 
used, and then covers in detail the actual welding of all automobile parts. The welding of 
aluminum, cas iron, steel, copper, brass and malleable iron are clearly explained, as well as 
the proper way to burn the carbon out of the combustion head of the motor. 


SCIENTIFIC AMERICAN PUBLISHING CO. 


233 Broadway, Woolworth Building New York 



















Starrett Tools 


Are made by men who know machinists’ needs 
men who are themselves machinists. -Util- 
ity and convenience are as much a 
part of every Starrett Tool as their 
worldwide reputation for accuracy. 


A copy of Catalogue No. 21 “B” illustrating and 
describing 2100 different kinds and sizes 
tools will be sent you on request. 


THE L. S. STARRETT CO. 
ATHOL, MASS. 
T he W orld’s Greatest T ool- 


marers 
Manufacturers of Hack 
Saws [ nexcelled 
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THE AERIAL LIMOUSINE 
(Continued from page 459.) 


terior looked familiar; and 
the landscape fer below, 
taking its leisurely way 
past the window--had we not 
seen it many a time on the 


screen? 
But one sensation was ale 


together new; and that was 
to be traveling at over 100 
miles an hour with abeolut- 
ely no vibration, or other 
suggestion of such speed. 
The sense of stability and 
security was stronge There 
was no side-swaying such as 
one notices on the best of 
railroads; no hammer from 
the rails, none of the tre- 
mor that runs continually 
through the frame of the 
finest Pullman. Most pro- 
nounced of all, when sharp 
turns were made there was 
no lurching of one's body 
to the outside of the curve 
under the urge of centrifu- 
gal force. The airplane 
itself attends to the mat- 
ter of superelevating the 
outer rail, automatically, 
with slight assistance fron 
the pilote 

Perhaps the most striking 
proof of the stability and 
security of the new mode of 
travel is found in the fact 
that the pilot has a moh 
less stremous time of it 


than the driver of an autoe cpanie 


mobile on the average town 
or country thoroughfares 


There is not the slightest, 


doubt that passenger travel 
by the .ir is here to stay. 
Just one thing is needed to 
make cross-country flying 
for business as well as for 
pleasure. This is the lay- 
ing out of flying fields at 
stated distances of thirty 
miles or so, along all the 
probable lines of travel. 
When that is done we shall 
behold a development of air 
travel which will parallel 
that of the automobile in 
its days of conqueste 


MOORING MASTS FOR AIRSHIPS 
(continued from page 459.) 


ally worked out by the Vic- 
kers engineers and they as- 
sure us that it functions 

satiafactorily. Project- 
ing from the ship's nose is 
a steel frame which carries 
a hollow, accurately-turned 
steel ball about 15 inches 

in diameter. On top of the 

(Continued on page 468) 
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LEGAL NOTICES 
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PATENTS 


F YOU HAVE AN INVENTION 

which you wish to patent you can 
write fully and freely to Munn & 
Co. for advice in regard to the best 
way of obtaining protection. Please 
send sketches or a model of your in. 
vention and a description of the 
device, explaining its operation, 
All communications are strictly con. 
fidential. Our vast practice, extend. 
ing over a period of seventy years, 
enables us in many cases to advise 
n regard to nt without’ 
any expense to the client. Our Hand. 
Book on Patents is sent free on re. 
quest. This explains our met 
terms, etc., in regard to P 

rade Marks, Foreign Patents, etc, 


SCIENTIFIC AMERICAN 
contains Patent Office Notes. Decisions of 
interest to i and particulars of re. 


cently patented inventions. all 
SOLI01 
OF PATENTS 


MUNN & CO., 


Ce EW TORE” ona WASHINGTON DLE. 
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NEW YORK 
801 Tower Bidg., CHICAGO, ILL. 


rmvNUMONIUNNUUONNNUDSTESLAL4GLLL0 R024 ALLL 
Annual Subscription Rates 
Scientific American Publications 


Scientific American (established 1845) one year $5.0 
Scientific American Supplement (established 


CTT TO 





ISTE) ORO YORE occccccvccccccccccaann 
Postage id in United States and possessions, 
a Cuba and Panama 

Foreign Postage 
Scientific American $1.50 year sdditional, 
Scientific American Sup ent $1.00 per year ad 
ditional. 
Canadian Postage 


Scientific American 75c per year additional. 
Scientific er Supplement 50c per year add 
tiona 

The combined subscription rates and rates to 

countries, including Canada, will be 

upon application 
Remit b: or express money order, bank 
soe draft or check 


Classified Advertisements 


Advertising in this column is $1.00 a line. 
less than four nor more than 12 lines 
Count seven words to the line. All! orders must 
accompanied by a remittance. 


BUSINESS OPPORTUNITIES 











SUBSTANTIAL Manufacturing wants 
men to establish branch and manage 

$300 to $1500 WI allow expenses to Balt 

more as explained. Address, Treasurer, 416 N. Howard 

St, Baltimore Md. 

BUSINESS OPPORTUNITY 

$40,000.00 Cash Prize Offered. I: is pro- 

to organize a pure science society to 


rete its entire time researching for the 
electron or Kinetic formula of the 
or mechanical universe. For parti 
dress Box 103, Scientific American. 





DUPLICATING DEVICES 
“MODERN” Duplicator—A business 
$1.50 up. 50 to 75 copies from pen, 
typewriter; no glue or gelatine. 40, 
use it. 30 days trial. You need one. 
free. H. S. Durkin, Reeves & Co., 
burgh, Pa. 





FOR SALE 
PATENT rights on Window Screen Hinge. A 
hold necessity with great possibilities. Full 
information on request. J, B. 





FOR SALE 
ANTI-SLIPPING device for automobile. 
Patent now pending. For fw) particulars and 
information address C. F. Stephenson, Mf 
East South St., Fostoria, Ohio. 


—— 





PATENT FOR SALE 
PATENT for sale of an automatic 
telling instrument. An excellent te er 
proposition, advertising or premium fe 
inexpensive to manufacture. Box 666, 
Hicksville, L. L 
a 





PATENT FOR SALE 
PARTNER wanted or will sell 
design for a doll’s cradle. Patent No, 
Address for full particulars: Francesco 
nello, 239 Sand St., Brooklyn, N. Y. 
——— 





WANTED 
FIRST-CLASS Mechanical Engineer ap 
ble of designing automatic machinery, 
who already has a record of achievement and 
large and long experience in this line. An 
attractive salary will be paid. ‘Address, wit! 


experiences, Box 104, Scientific 4 
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Advance 
or retard 


HE spark is the same 


—fat and hot. The 
only difference the posi- 


tion of spark lever makes 
is a change of sparking 
time in relation to the 


crank shaft. 


Splitdorf is positively the only 
magneto with this feature, while 
all magnetos give fatter and 
hotter sparks as engine speed 
increases in distinction to the 
leaner spark of the battery 
systems. 


MAGNETO 
<+RADE 
| SPLITDORF 
Electrical Co, Newark,N.J. — 
Sumter Division, 1466 Michi¢an Ave. Chicado 


Manufacturers of AERO,SUMTERand DIXIE Magnctos. Oscillating Maénetos and Impulse Starters 









































A tool is something more 


+} 


than a piece of metal 


given a certain shape. 
If it is worth using at all 
it is because some one 
knew exactly how best 
to select the metal, how 
to treat it, forge it, finish 
it. 


lt is because 


fES.u Bm 


Taols 


are made by men who 
do know these things, 
that they 
the accepted leaders. 


have become 


There is no bet- 
ter tool of its 
kind than Red 
Devil Phers No. 
999. Itisacom- 
bination tool for 
aman to carry 
in his hip pocket. 
It is ideal for 


lling p ipe, 


, for its 


Ningens of Steel 


It is forged from high-grade 


hi ari 


wire, etc 





tool steel with handles shaped 
to fit comfortably into the 


hands. 


YR DEALER TO 
THE NO. 999 


ASK Y¢ 
SHOW YOI 


SMITH & HEMENWAY 
COMPANY, INC. 


266 Broadway, New York, N. Y. 


“Red Devil” is the Expert Mechanic's 
guide to known quelity in Pliers, Buffalo 
Grips, Heaven's Clamps, Climbers, Elec- 
trician’s Bits, Hack Saw Frames and 
Blades, Chain Drills and other hand teols, 
all of the clase with “RED DEVIL” Glase 
Cutters, the biggest sellers in the world. 
Try “Red Devil’ Leck Washers —six-point con 
tact heids fast. 
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MOORING MASTS FOR AIRSHIPS 
(Continued from page 466.) 


mast is a segmented and hinged hollow steel ball whieh 
is divided into hinged segments somewhat on the style 
of the bueket of an orange-peel dredge. When a ship is 
to be made fast the socket at the masthead is opened 
to receive the ball on the nose of the dirigible, and 
after it has entered there are means for closing the 
socket, leaving the ball with a free universal move- 
ment, The method of making fast is as follows: 

First, the mast-head mooring rope is threaded through 
the automatic coupling and laid out until it reaches 
the ground. It is then pickedup by a light cord and 
drawn out toward the approaching ship,the rope uncoil- 
ing from the drum above. At a distance of 700 or 800 
feet from the mast suitable landing signs are placed 
to guide the airship pilot. The ship, approaching at 
a height of 500 feet, releases its bow mooring rope to 
run out of the bows and the big bag is thus dram dowm 
by a weight of several hundred pounds. The end of the 
ship mooring-rope is then shackled to the mast mooring 
rope, and the ship is drawn in by the latter, through 
its winch, until the ball on the ship has been snapped 
into place within the socket on the mast. The ship is 
then free to swing entirely around the mast, aecording 
to the direction of the wind; and it may also have an- 
gular movements in a vertical direction. 

The accompanying photographs show a dirigible, R-24, 
riding to anchor at the top of a mooring mast at the 
Pulham Airship Experimental Station. The ship is a 
large one, 540 feet in length, and is of the general 
type thatwas built by Germany before the ware On one 
occasion this vessel remained moored for six success= 
ive weeks in the open, exposed to every variety of 
wind and weather, and during all that time the appare- 
tus functioned perfectiye The official report of a 
trial of endurance for three weeks states that winds 
of 25 miles per hour were frequent, and that the high- 
est wind reached 35 miles per hour, with gusts of 43 
miles per hour, In the three weeks’ period rain fell 
on every day but one, and on six days there were heavy 
continuous dowmpours for the entire day. 

Thunderstorms were numerous and the airship rode out 
the terrific electric storm in which NS-1l was lost in 
the North Sea, There were short intermittent bursts 
of brilliant sunshine during the general rainy weather 
and the greatest superheating recorded was 8° when the 
dry-bulb was 72° and the gas temperature 80°, The of- 
ficial report states that R-24 behaved most satisfac- 
torily during the entire three weeks and tnat on no oc- 
casion was her tail lower than 10 degrees or higher 
than 15 degrees out of the horizontal. 

The mast was found to be satisfactory in all respects, 
the proportion of its height to the ship's length being 
110 feet to 535, This was deemed to be ample. 

It was found that the mast head revolved freely under 

(Continued on page 470.) 


THE AERIAL LIMOUSINE 
(Continued from page 455) 


about equal to that of the torpedo itself. Instead of 
a massive torpedo tube from which it is fired, the tor- 
pedo occupies the forward half of the boat, and is con- 
tained within a chamber which, by opening a valve, is 
flooded preparatory to firing the torpedo. The bow of 
the boat forms a hinged gate, opened and shut by a rod 
operated from within the conning tower. In attacking, 
when the boat is approaching the desired range,the tor- 
pedo chamber is flooded thus reducing the freeboard and 
with it the visibility. In firing, the gate at the bow 
is raised and by means of @ latch operated from conning 
(Continued on page 472) 
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Goes the lead! 


—and with it minutes far 
more valuable than the 
pencil itself. 



















Such embarrassments 
may be avoided—and ease 
and rapidity in work se- 
cured—by using 


ELDORADO 
the master draming pencil 


Write for our interest- 
ing booklet “‘Finding Your 
Pencil” and learn what a 
difference the right Eldo- 
rado can make in your 
work. Ask your dealer 
for your Eldorado, or 
write us enclosing 15c 
and telling us what 


WOT K nung ‘LEADS 
you do. or iforence 


} mer Dept. 121-J Jersey City, NJ. | 


Canadian Distributors 


A.R. Mac Dougall & Co.. Ltd. Toronto 








There is a Dixon-quality Pencil, Crayon 
and Eraser for every purpose 
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TIMKEN TAPER 


You can always recognize a Timken 
Bearing by its taper — tapered rollers 
revolving about a tapered ‘‘cone,” within 
a tapered cup. To the taper is due 
two things that have given Timken Bear- 
ings their supremacy in passenger car, 
truck and tractor: 


1. Resistance to wear-— because a 
tapered roller bearing resists end-thrust, 


the sidewise pressure of the vehicle’s 
weight as it rounds a curve just as well as 
it does the steady downward pressure 
caused by gravity. 


2. Take-up for wear—because when the 
surfaces of cup, cone and rollers become 
slightly worn, a part turn of an adjust- 
ing nut brings them together again and 
the bearing is as good as new. 
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plus Timken Hardening 


How hard should the bearing surface be, of cup, 
cone or roller? 


What’s the proper thickness of this hardened steel 
shell? 


How can toughness of body be maintained in the 
steel that this shell protects? 


All these questions, first decided in the Timken 
laboratory, have to be put into every day practice by 
the men who handle thousands of Timken Bearing 
parts every day. 


Because of the expert handling of work, the high 
degree of standardization of material and the close 
control of temperatures, Timken taper is backed by 
uniform hardness of steel that not only is highly 
resistant to wear, but wears so uniformly that the 
advantages of the tapered principle are preserved 
throughout the entire life of the bearing. 


a” «THE TIMKEN ROLLER BEARING COMPANY VY 
Canton, Ohie 
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Mh ho. THAT HOLDS ITS 


SHAPE” 


$500 5G 20 $720 $800 $90? & 340° 
You can save money by wearing W. L. Douglas 
shoes, the best known shoes in the world. Sold 
by 106 W. L. 
shoe dealers. 
price stamped on the bottom guarantees the best 


shoes in style, 


Douglas own stores and over 9000 
W. L. Douglas name and the retail 


comfort and service that can be 


produced for the price. 


The stamped price is W. L. Douglas personal 
guarantee that the shoes are always worth the 
price paid for them. The prices are the same 


everywhere 


they cost no more in San Fran- 


cisco than they do in New York. 


W.L. Douglas shoes are sold through our own 
stores direct to the wearer at one profit. All 
rmiddiemen’s and manufacturing profits are 
eliminated. By this method of marketing our 
shoes, W. L. Douglas gives the wearer shoes at 
the lowest possible cost. 

W.L. Douglas 37.00 and $8.00 shoes are absolutely 


the best shoe values for the money in this country. 
They are the leaders everywhere. W. L. Douglas 





$9.00 and $10.00 shoes are made 
througheout of the finest leather the 
market affords, with a style endo 

by the leaders of America’s fashion 
eenters; they combine quality, style 
and comfort equal to othcr makes sell- 
ing at higher prices. 


W. L. Douglas shoes are made by the 
| highest paid, skilled shoemakers, 
under the direction and supervision 
of experienced men, all working with 
an honest determination to make 
the best shoes for the price that 
money can buy. 








WELL” 


Uwn 


terms 


a machine of 


Many styles 
Write for Circular. 


WILLIAMS BROS., 434 W. State St., Ithaca, N.Y. 


rays» WELL 


your wn Cash or eaty 
and sizes for all purposes 




















CAUTION 
Insist upon hev- 
ing W. L. Douglas 
shoes with his name 
and price stamped 
on the bottom. 


If W.L. Douglas shoes 











cannot be obtainec in 
your vicinity, order 
direct from factory 
by mail, Parcel Post 


charges prepaid. 
Write for Illustrated 
Catalog showing how 
to order by mail. 


H]oGerylas 


engias | Bhoe Co. 
sia TY ‘span’ STREET. 
BROCKTON, MASS. 








NSTALLATION of a 
New Stromberg Car- 
buretor on any car in- 


sures prompt starting, 


instant 


acceleration, maximum speed, 
power and flexibility in coldest 


winter weather 
greatest of fuel economy 


and guarantees 
most 


miles per gallon of gasoline. 


Send name, model and year of 
your car for complete descrip- 
tive matter—and time, trouble, 
money-saving facts. 


STROMBERG MOTOR 
DEVICES CO. 


64 E. 25th St., CHICAGO, ILL. 


TROMBERG Does it! 


CARBURETOR 





MOORING MASTS FOR AIRSHIPS 
(Continued from page 468.) 
loads During the three weeks 
the ship swung completely a- 
round three times, without 
any friction or retardation 
in the path being noticed. 

The ball and socket connec- 
tion, says the report, is 
highly satisfactory. It is 
a perfectly machines surface 
and inspection reveals no 
wear, after three weeks of 
continuous work. The mili- 
tary officer who inspected 
the ship considers that all 
the evidence available goes 
to show that a rigid ship 
at the mast is easier to 
manage in a high wind than 
otherwise; and provided the 
bow strengthening exhibits 
the necessary strengthening 
and the cover is in good 
order, there is no reason 
to suppose that the ship 
would ever break away, or 
even suffer structural dam 
AEC e 

There is a distinct type 
of mast for the mooring of 
non-rigid airships. It has 
a crutch or Y at the top, 
to give two points of at- 
tachment and thereby avoid 
bringing too great a strain 


on any one point of the flex 


ible backe 


MICROSCOPIC ANALYSIS 

(Continued from page 460.) 
both being in normal condi- 
tion, it will be found that 
while in the latter only a- 
bout half the field is cov- 
ered with normal pearlite, 
the rest being ferrite; but 
in the case of the former, 
three-quarters consists of 
sorbitic pemrlite (in which 
the carbon is in a ve 
fine state of division) and 
only small islands of fer- 
rite are left. Annealing 
tends toward a more similar 
structure in the two steels, 
It will thus be seen that 
this methpd of analysis has 
before it great possibili- 
ties. The method of prepa- 
ration of the specimens is 
certainly laborious, and 
mechanical contrivances are 
sometimes used in place of 
hand power; but there is 
then a tendency to get the 
piece hot, and this might 
have a serious effect on 
microscopic structure. Un- 
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in safeguarding electrical circuits inst 
the fire and pon Pew hazards of ‘ovetianty 
and short circuits. An inexpensive “Drop 
Out” Renewal Link restoresa blown Econ. 
omy Fuse to its original efficiency. The 
Economy is a pioneer renewable fuse. As 
compared with the use of one-time fuses, it 
cuts annual fuse maintenance costs approx. 
tely 80 per cent. 


ECONOMY FUSE & MFG. 
Kinsie and Orirae fe p> Png! v.8 A 


’ } al. -y - —: with | the So ide amemacs eee 
Fuses are also made m Canada at Montreal 


For Gunsmiths, Tool Makers, Ex- 
perimental & Repair Work, etc. 


From 9-in. to 18-in, 
swing. Arr for 
Steam or Foot Power, 
Velocipede or Stand- 
up T 
W. F. & J. Barnes Co. 

Established 1872. 

1999 Ruby owes 

Reckfeed, Il. 








THE SCHWERDTLE STAMP C0 
So STEEL STAMPS LETTERS & FIGURES 
BRIDGEPORT CONN 


SOUTH BEND LATHES 


in 1906 Over 21,000 Senth lend Lathes in use 
Fer the Machine 
and Repair Shep 
LOW IN PRICE 
13 in, te 24 im. 
Straight or Gap Bolt 


Send for free catalog 
tug prices on entire 


Seath Bend Lathe Werks 
421 Madison 8, 
seuth Reud. tad, 


























THE BRIDGEPORT CHAIN CO 





BRIDGEPORT, CONNECTICUT 


_ ASBESTOS 








Weare qepemanseae of Crude Asbestos in any 
at our world famous 


were. oton all 
BELL ASBES MINES in Canada. We also card 
fibres, spin yarns, weave cloths, and make all sorts of 
Asbestos products. 
For anything you want in Asbestos, turn to 


KEASBEY & MATTISON COMPANY 
DEPT. sS-1 
AMBLER, PENNA, U. S. A. 
Owners of the world's largest Asbestos Mines 


NOVELTIES & aun ARTICLES 


TAMPiS 














POWER BENDERS new as 


‘onder’* 
hy Machines. ( 





Manufacturers 








32 Pearl St, Boston, Mass, S.A. 














Warranted, without reserve, to remove boiler . a 
prevent pitting and scaie formation 

Pamphlet on — Money back guarantee. 
SOLVINE MFG. y City, N. J. 








V.P.&6.8.). 


American Steel & WireCo.” 


less it is possible to su- MASON’S NEW PAT. WHIP HOST 


pervise personally the en- Comparative cost 40 foot litt: 


tire work, the writer ace 
cordingly recommends the 
use of the hand alone, 


men, 50 bales of wool per hour 
By Mason's Whipe nd none 90 bales of wool per hour 
One rope hoists, lds oad 


insure maximum safety and minimum cost 
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Made to Measure 


LL Blaw-Knox equipment is made to measure. And measurements 
used in evolving Blaw-Knox products are not merely figured in 
- # weight and linear units. 





























































Equipment providing ease of operation to the men who actually use 
it, means rapid and economical accomplishment of the big undertaking. 
And that sound principle is a guiding measure in the preparation of 
every Blaw-Knox blue print. 


Men who are responsible for the operation of the steel plants of the 
world, for instance, know well how Blaw-Knox Company builds this 
principle into its products. 





Knox Patented water-cooled appliances were designed to protect 
men and materials, to aid work and workers. 


Intense heat, which allowed men to stay at their work only minutes 
at a time and allowed materials to withstand destruction for only short 
periods, has been arrested by Blaw-Knox equipment. 


4 Blaw-Knox Company rests the success of its all encormpassing 
measurements with men who have owned and men who have used 
Blaw-Knox equipment of any kind. In steel plants, the words of the 
men who are able to remain at their furnace work for hours at a time 
in comfort and the mute testimony of the materials whose life has 
been increased tenfold, are evidence worth while. 





14 To determine just what is to be accomplished, then to furnish the 
ae equipment which fits exactly, and finally to see the job through to the 
finish—that is the Blaw-Knox method. 


And that method is appreciated by men who built the Winnipeg 

Aqueduct, the U. S. Army Ordnance Repair Shops in France, the Ebro 
Transmission Line in Spain, the East River Tunnels in New York, the 
Cumberland Railway’s Concrete Bridge at Harrisburg; by engineers 

and contractors who have handled thousands of concrete jobs of al! sizes 

- and descriptions and by men who have used Blaw buckets for excava- 
ting and rehandling the world over. They have experienced its value. 


Blaw-Knox service is rendered without stint or limit. It overflows 
e the measure. 





BLAW-KNOX COMPANY, Pittsburgh 
Offices in Principal Cities Export Representation 


These products are built and trade-marked by Blaw-Knox Company 
STEEL FORMS for all kinds of concrete “KNOX” PATENTED WATER-COOLED 


work—sewers, tunnels, aqueducts, dams, Doors, Door Frames, Ports, Bulkheads, 
culverts, bridges, retaining walls, factory Front and Back Wall Coolers, Reversing 
buildings and warehouses, columns, floors, Valves, etc., for Open Hearth, Glass and 
foundations, manholes, subways, reser- Copper Regenerative Furnaces; water- 
voira, piers, roads, sidewalks, etc. cooled standings, shields and boshes for 
CLAMSHELL BUCKETS and Automatic Sheet and Tin Mills. 

Cableway Plants for digging and rehan- FABRICATED STEEL—Manufacturing 
dling earth, sand, gravel, coal, ore, lime- plants, bridges, crane runways, trusses,ete. 
stone, tin, scrap, slag, cinders, fertilizers, TOWERS for supporting hig'-tension trans- 
rock products, etc. mission lines. 


PLATE WORK—Riveted and welded steel 
plate products of every description. 












Blaw BULLDOG 
Bucket handling slag 
for the Iroquois Iron 





Plate Mill of 
the Youngs 
town Sheer # 
TubeCempany 
built by Biaw- 
Knox Com 


Blaw forms 
used by Stone 
®& Webster on 
concrete wall. 


Blaw-Knox Company lives up toacode. The products 
which bear the Blaw-Knox trade-mark must do the job 
for which they are built. There is a personal interest 
taken in every piece of equipment or materials which we 
provide. And that personal interest never lags. It be- , Blaw Stee! Forms on the 
gins with the first inquiry and knows no stopping place. : 4 \ — Lincoin Highway. 


ALBERT C. LEHMAN, President. 


BLAW-KNOX COMPANY | 
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THE AERIAL LIMOUSINE 


“os seein (Continued from page 468.) 
os | 


- tower controls, the torpedo engine is started, and the 

The Su er10r R ST-KESIST Y te torpedo expels itself by its ow propellers, and drives 
f _ RI wantaiaiens Qualities of straight to the marke Immediately after firing, & pow. 

erful pump, with a capacity of 900 gallons per minute, 

expels the water from the torpedo chamber in 45 seconds 


ana the boat in this light condition turns to escape at 
a speed of 28 miles per houre 
™ The Shearer torpedo boat is divided longitudinally ine 








. : to three compartmentse The forward 18 feet consists of 
- as indicated by Our OWN the torpedo chamber, Then follows the cock-pit, with a 






| 9 50ur% ‘ ; : d h pair of diminutive conning towers or peep-holes, placed 

foarte, and numerous other tests, side by side; and aft is the engine room, containing a 
a gp MIL y 

rtseuneh foo ee, ave 200-horee-power Van Blerck engine that runs at 1500 ree 

cdsrget Drago" have now been fully volutions per minute. The under-water hull is unlike 

Cre ristincy anything that has preceeded it in the way of high-speed 


Ktysrobe 
KEYSTONE 





Su A S i, an t2, Q le d boatse The cross-sections are governed by the necessie 
ty of conforming to the circular form of the torpedo, 

2 ae ; and at the same time providing a sufficient planing ef- 

burgh district by the Corrosion cross section of the forward half of the boat is accor 


Committee of the American Soci- %inely in the shape of a flattened U. 
The flat deck above the torpedo chamber is hinged a- 


ely fe or 1 esting Materials. long one side and is opened up to receive the torpedo, 
| p O O which is hoisted into place by tackle. The torpedo is 





This is important to buyers and users of 


sheet steel and metal roofing. Whether &° seated within the boat that when it is discharged it 


Galvanized Roofing and Siding Products, as yOu employ large tonnages, or contem- passes freely out on a course coincid with the lone 
formed f nA ut KeysrT< ve ( -r Steel P 

Galvanized Sheets, give unequaled service, Plate Only a new metal roof or the re- gitudinel axis of the boat. This arrangement avoids 
nore Be me A dl vig AY: placement of galvanized or other sheet shock, with its tendency to upset the gyro controle 


metal work—you should know the advan- It will be evident that the value of this new type of 
tages of KEYSTONE quality. Write for torpedo craft lies in its invisibility - there is in- 
nen souven. full information and our Facts” booklet. geea great difficulty experienced in detecting its ap- 

AMERICAN SHEET AND TIN PLATE COMPANY, General Offices: Frick Building, Pittsburgh, Pa. proach until it is in point-blank range for its torpedo 
: - It comes as near to possessing the invisibility of the 

submarine as is possible in a surface vessel, At full- 


ET AT ET: - load displacement, when the torpedo chamber is flooded, 
SoS SS —_ a x preparatory to discharge of the torpedo, the freeboard 


] tr 1 val 5 is but six inches at bow and sterne At half-load dis- 
NLYFOaACUCING placement, with the torpedo in place and the chamber 
free of water - the condition in which final approach 
to the enemy is made = the freeboard is 18 inches at 
the bow and four unches at stern. At light displace- 
ment after the torpedo has been discharged and the com- 
partment freod of water, the freeboard is 27 inches at 
bow and 24 inches at sterne The speed of the final ap- 
proach in the submerged condition is about 14 miles per 
hours 
The plans for the boat were divulged to our Navy De- 
partment in 1917, and during the war the little craft 
Williams’ “Agrippa’’ was held as one of the war secrets, The plan was to 
Turning-Tool Holders launch at the enemy ,.a great fleet of these craft, which 
| Set Sevrew Pattern were to built secretly in Englande The attack was to 
be made simultaneously on all the hostile naval bases, 




































































| te provide increased and abundant variety of selec- including those in the Adriatic. The slight cost and 
Hi tion in Williams’ “Agrippa” or Fo bare Fc extreme speed of construction would make it possible +o 
iH we offer this Set Screw pattern of Turning-Tools pri- 
‘marily for those who use Cutters made of steel which build quickly a large fleet, and the plan of action 
i} has been hammered or rolled with a greater variation would be to launch the boats at the enemy in great num- 
} in size than is common to usual mill practice. But for bers with the expectation that though some would be put 
| the majority of a a —— of —_ out of action, a large number would be certain to come 
size, we recommend the original ‘Agrippa’ Turning 
| lool of Cam Pattern as being stronger, more reliable through and score upon the —— ships 
H and more generally satisfactory than any other method The boat has been made the subjecr of several navel 
'| of cutter-fastening reports, and that of March 8, 1918, stated that during 
Right and Left Hand Offset and Straight Styles in a night test the boat approached within 1000 yards of @ 
stock at same price as Cam Pattern of corresponding ship, under the latter's owm searchlights, before being 
size. Write for a copy of our Machinists’ Tools Booklet. picked ups ‘The report also shows that a be capable of 
e 
Hi jJ.H. WILLIAMS @® Co. climbing over booms, crossing mine fields, and entering 
| W e .* thie ond Woretaues , General Offices: harbors with slight chance of detection, A larger boat 
a Chee. 1. Becoktlye, New Yack of the type, 58 feet in length and double the horse- 
: power, carrying accomodations for two men and with higt 














er speed and wider radius of action, has been designed; 
and from it even better results are axpected. 
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Resourcefulness, inventiveness, and facilities to utilize these 
qualities to the utmost, maintain General Electric leadership 


in industrial electrification 








Look for this— 


the mark of adership 
in electrical development 


and manufacture 
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HERE is a peace-time lesson 
for industry in this industrial 
episode of the great war. 


When England, France and 
America needed explosives; when 
every powder plant in allied coun- 
tries fell far short of meeting bare 
necessity —it was then that Ameri- 
ca’s resources in electric motor 
production made possible “Old 
Hickory,” seventy times larger than 
any other previous American pow- 
der plant. 


Without motors—motors never 
conceived before, many of them— 
“Old Hickory” could not have 
reached ninety percent of its pro- 
ductive capacity in a bare eight 
months after ground was broken. 


General Electric engineers co-oper- 





From the Mig 










Electric motors 
— makers of industry 


ated with engineers of the Gov- 
ernment and of the DuPont Engi- 
neering Company—under whose 
supervision “Old Hickory” was 
built. Every power problem was 
met promptly with correct designs 
for applying and controlling power. 
Motor production followed with 
such rapidity that buildings and 
units could be put in operation as 
fast as they were completed. 


Such service and facilities are at 
the disposal of all industry. And 
while this particular achievement 
is a good example of General Elec- 
tric resourcefulness, it is merely an 
indication of the accumulated G-E 
experience now applied to indus- 
trial America in times of peace. 
General Electric Company, 
Schenectady, N. Y. 


motors 


tiest to the Cliniest 


CamMPAN. 


“Old Hickory,” the $80,000,000 
electrically operated Government 
powder pliant at Jacksonville, Tenn. 





